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(54) APPARATUS FOR HOLDING A CONVEYOR BELT 
AT ITS LOADING SITE 

The invention pertains to industrial transport, especially to conveyor belts for transporting 
large-sized rock. 

An apparatus is known for holding a conveyor belt at its loading site, containing rollers, 
some of the ends of whose axes are fastened on the frame, while others are connected by a spring 
positioned between the branches of the auxiliary belt (1). 

Intricate design is a shortcoming of this apparatus. 

An apparatus is known for holding a belt, including a belt that encloses a drum (2). 

Cumbersomeness, caused by the need to position the drums of the supporting apparatus 
between the working and idle branches of the belt, is a drawback of the apparatus. 

An apparatus is known that softens impact of the rock at the loading sites on the conveyor 
belt. The apparatus provides for installation of a strong rubber mat beneath the loading hopper of 
the conveyor, the ends of which extend beyond the edge of the conveyor belt and are fastened 
non-movably on two longitudinal beams of the conveyor frame by means of steel bands, bolts 
and longitudinal rails with rounded edges (3). 

No uniform damping properties along the width of the belt of the supporting apparatus 
are a shortcoming of the apparatus. 

An apparatus is known for supporting a conveyor belt, including a support belt made of 
an antifriction material, connected to the frame by a support element made in the form of a 
spring [4]. However, the damping element in this apparatus (spring) possesses symmetric 
characteristic elasticity, i.e., the energy communicated to the spring by the falling load is 
returned during straightening of the spring. Collision of the belt, returning at high speed to the 
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initial position, with the next load occurs here, as a result of which the impact force can increase. 
The system does not lend itself to regulation and its damping properties depend on selection of 
the spring and the degree of compliance cannot be corrected during operation. When a large 
piece of rock strikes the belt in the gap between the transverse springs, significant deformation of 
the belt occurs, along with sharp bending on the edge of the spring, causing increased movement 
resistance of the belt, and significant transverse pressure on the spring, which causes it to twist. 
When rock falls on the belt, transverse and longitudinal sagging of the intermediate sheet 
element fastened to the springs occurs. In this case, as a result of longitudinal sagging, tension 
forces develop that act across the springs and force the spring fastening element toward the guide 
groove. Since the spring is continuously in oscillatory movement, the friction pair, operating 
under conditions of dry friction at significant velocities and displacements, rapidly fails. 

The objective of the invention is to reduce the impact force of the rock on the conveyor 
belt. This is achieved in that the proposed apparatus is equipped with sheets made of elastic 
material with damping supports fastened on the frame parallel in one sheet and perpendicular in 
the other to the longitudinal axis of the conveyor belt. 

The damping supports are equipped with damping devices, for example, Belleville 
springs. 

Fig. 1 shows the proposed apparatus in a longitudinal profile; Fig. 2 - same, transverse 

profile. 

An apparatus, consisting of sheets of elastic material, is positioned beneath conveyor belt 
(1) at the location of its loading with rock. 

Sheet (2), made of antifriction material, is attached over its entire width on the side of the 
leading branch of the conveyor belt to damping support (3), perpendicular to the longitudinal 
axis of belt (1), and its opposite side is freely supported on the chute (4) of the conveyor. 

The damping support (3) is designed in the form of a shaft, whose ends are equipped with 
levers (5) supported on the damping devices (6), for example, in the form of a set of Belleville 
springs. - 

Sheet (7) of the apparatus is fastened without a gap directly beneath sheet (2), which, on 
the leading branch of the conveyor belt, is attached over its entire width to the damping support 
(3). On the trailing branch of the conveyor belt, sheet (7) is fastened along its entire width to the 
damping supports (8), situated parallel to the longitudinal axis of the conveyor belt along a curve 
equidistant to the profile of the chute and conveyor. 

A sheet (9) is positioned beneath sheet (7), which is hinged to the damping devices (10) 
with two opposite sides perpendicular to the longitudinal axis of the conveyor belt (1), designed 
in the form of two-armed levers and, for example, a set of Belleville springs (11). This 
suspension of the sheets makes the apparatus for supporting the conveyor belt equally compliant 
in all directions. 

Since the damping element (Belleville springs) has high dissipation capacity, the elastic 
characteristic of the dampers is nonsymmetric and return of the belt to the initial position occurs 
at significantly lower velocity that during extinction of the impact, for this reason, on contact 
with a new load, the impact force is mostly determined by the compliance of the apparatus. 

The compliance of the apparatus can be regulated during operation by the degree of 
preliminary tightening and the number of Belleville springs. 

The sheets of the apparatus are made from high-strength elastic material and abut each 
other without gaps. 
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The apparatus operates as follows. 

When the load falls on conveyor belt (1), the impact force is transmitted to the support 
apparatus, which flexes because of the compliance of the damping devices (6), (8) and (11), and 
also by the intrinsic elasticity of the longitudinal (7) and transverse (9) sheets. The impact force 
on contact of the load with the belt is sharply reduced. 

To ensure uniform absorption of impact loads that develop during loading of rock onto 
the conveyor, and to ensure a constant geometric shape of the chute part of the belt (1) during 
impact, the sheets (7) and (9) are each fastened along two opposite mutually perpendicular sides. 

When sheet (2) made of antifriction material is worn, it can be replaced without changing 
the force elements of the apparatus. 

The proposed apparatus reduces the impact force of the rock on the belt, increases the 
operational reliability of the conveyor, which is particularly important during loading of large- 
sized, abrasive rock. 

Because of the simplicity and compactness of the apparatus for protecting the conveyor 
belt, the design of the loading part of the conveyor is simplified. The apparatus ensures 
uniformity of damping properties for the entire loading part of the conveyor, constant geometric 
shape of the chute part of the conveyor belt, and possesses high damping capacity for prevention 
of vibrations that develop after impact of the material on the belt. 

Claim 

An apparatus for supporting a conveyor belt at its loading site, comprising a frame and a 
support belt made of antifriction material, on which the conveyor belt lies, characterized by the 
fact that, in order to reduce impact of the rock on the conveyor belt, it is equipped with sheets 
made of elastic material with damping supports fastened to the frame, parallel in one sheet and 
perpendicular in the other to the longitudinal axis of the conveyor belt. 

Sources of information consulted during evaluation: 

1. Certificate of Authorship No. 341731, International Class 2 B 65G 39/14, 1970. 

2. UK Patent No. 940213, International Class 2 B 8A, 1963. 

3. FRG Patent No. 19225386, Class 81e 1 1, 1972. 

4. US Patent No. 3443678, Class 198-191, 1969. 

//insert Fig. Ill 
//insert Fig. 211 
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1 

H3o6peTeHHe othochtch k npoMbiuiJieHHOMy 
TpaHcnopTy, b qacTHOcni k jieHTOMHWM KOHBefi- 
epaM A«na TpaHcnopuipoBaHHa KpynHOKycKOBofi 
ropHOH Maccu. 

H3BecTHO ycTpoAcTBO rjih noAAepwaHHH jjeH- 5 
Tbi KOHBefiepa b MecTe ee 3arpy3KH t coAepjKamee 
pOJiHKK, oahh kohuh ocefi KOTOpbix 3axpenjieHbi 
na paMe, a ApyrHe cBH3aHbi Mea<Ay co6oh npy- 

>KHHOH, pa3MemeHH0fi MOK^y BeTBflMH BCnOMO- 

raTejibHoro nojioTHa [1]. 10 
HeAOCTaTKOM s-Toro ycTpoficTBa aBjineTca 

CJIOMHOCTb KOHCTpyKUHH. 

H3BeCTHO yCTpOHCTBO A^IH nOAACpHOHHH JieH- 

Tbi, BKJiiOMaiomee JieHTy, oxBaTMBawmyio 6apa- 
6aHbt [2]. 15 

HeAOCTaTKOM ycTpoftcTBa nBJinejcn rpoM03A- 
KocTb, o6yonoBJieHHaH neo6xoAHMOCTbio pa3Me- 
menH5i mokay pa6o i ieH u xo;ioctoh BeTBHMii .ien- 
tw 6apa6aH0B noAAep>KHBaiomero ycrpoftcTBa. 

H3BecTHO ycTpoficTBo, cMarqaiomee yAapw 20 
ropHofi Maccw b MecTe 3arpy3KH Ha KOHBeflep- 
Hyio zieHTy. Yctpomctbo npeAycMaTpHBaeT ycTa- 
HOBKy noA norpy3OHH0fi bopohkoh KOHBeftepa 
npovHoro pe3HHOBoro MaTa, kohuu xoroporo bu- 

XOAHT H3 Kpa« KOHBefiepHOH JieHTbl H HeilOABHJK- 25 

ho yKpeiuienbi Ha AByx npoAO^bHbix 6a^Kax oc- 
TOBa KOHBeflepa c noMombio cra;ibHhix iiojioc, 
6ojitob ii npoAO^bHbix iuiiH c 3aKpyrvieHHbiMii 

KpaHMH [3j. 



2 

HeAOCTaTKOM ycTpoficrBa flBnaeTca nepaoHo- 
MepHOdb aMopTii3iipyiomHx cbohctb no innpime 
/ieirrbi noAAepjKHBaiomero ycTpoftcTBa. 

H3BecTHo ycTpoftcTBo A-i» noAAepwamiH .ien- 
tw KOHBefiepa, BK.woMaiomee ncaAep>KHBaioiiiyio 
.neHTy i)3 aiiTn^pitKUiioHHoro Maiepiuvia, cbh- 
3aHHyio c paMOfi nocpeAdBOM onopnoro 3.iCMen- 
Ta. BbincmeHHoro b Biue peccopbi [4]. OAiiano 
b TaKOM ycTpoftcTBe aMopTU3HpyK>mnfi 3.ie- 
M6HT — peccopa o6;iaAaeT ciiMMeTpiiHHOH xa- 
paKTepucTiiKofi ynpyrocTH, t. e. SHepniH, coo6- 
meHHafl peccope naAaiomiiM rpy30M B03Bpama- 
ctch npn pacnpHM.ieHini peccopbi. ripn stom 
npoiicxoAHT coyAapeHiie .ichtw, B03BpamaK>meii- 

CH C 60j1bUJOH CKOpoCTbK) B ([CXOAHOe nO.HO>KC- 

HHe,cnaAaiomnM rpy30.M, b pe3y\nbTaTe nero cu- 
.na yAapa mokct B03pacTii. CucfeMa He noAAaeT- 
ch pery^npoBKc, ec aMopTii3upytouuie i<a i iecTBa 
3aBiicflT ot noAfiopa peccop u b nponecce pa6o- 

Tb! CTeneHb nOAaT.lUBOCTII HC MO>KeT 6bITb CKOp- 

peKTnpoBana. lipn yAape Kpynnoro Kycxa rop* 
hoh nopoAw no vieHTe b npo.MOKVTKC MOKAy no* 
nepeMHhiMii peccopaMii nponcxOA"T 3HaMiiTCjibHan 
Aec|)opMauHH JieHTbi, pe3Kiifi Ji3rn6 Ha pe6pe pec- 
copbi, o6yc*iOBaHBaioiuuH noBbiLueimoe conpoTiia- 
Jiemie ABii>KeHiiK> JieHTu, 3HamiTe.ibHoe nonepen- 
noe AaB.ieHue Ha peccopy, mto Bbi3biuaeT ce 
CKpymiBaHHc. FIpu naAemiu ropnofi Maccu >ia 
jieHty npoacxoAHT nonepemibifi ii npoAO.ibHbul 
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nporn6 npOMewyTOiHoro jiticTOBoro ajieMeHTa, 
npHKpenjieHHOro k peccopaM. npH stom b pe- 
3yjibTaTe npoAOAoiioro nporH6a B03HHJ<aiOT chjjh 
HaTfl>KeHH« t AeftcTByiouuie nonepen peccop h npH- 
>KHMaK>mne ajieMeiiT Kpen/ieHHH peccopu k Ha- 5 
npaBJiaiomeMy na3y. FIocKOAbKy peccopa Haxo- 

AHTC5I HenpepblBHO B KOJie^aTCIUHOM ABH>KeHHH, 

TpymaflCH napa, pa6oTaioiuaa b peauiMe cyxoro 
rpeHiia npn 3HamiTejibHbix 'cKopocrax n nepewe- 

lUeHIlflX, 6HCTpO BblXOAHT 113 CTpOfl. 10 

Ue-nb H3o6peTeHHfi — yMeHbinewiie ch/iu y^a- 
pa ropHOft waccbi o KOHBeAepHyio JieHTy. 3to ao- 
cruraeTCH TeM, mto npeA-naraeMoe yarpoAcTBo 
cna6>KeHO AHCTaMH H3 SAacTimHOro MaTepnajia 
c 3MopTH3HpyioiuHMH onopaMH, 3ai<pen.ieHHbiMH 15 
Ha paMe y oahoix> JiHCTa napajuiejibiio, a y Apy- 
roro — nepneHAHKy;iHpno npoAOJibnoA och koh- 
BeftepHofi jieHTbi. 

AMopTH3iipyioiUHe onopu cnaSweiibi AeMn^n- 
pyioiUHMJ] ycTpoficTBaMii, nanpHMep rapejibna- 20 
TblMH npy>KHHaMH. 

Ha (J) nr. 1 H3o6pa^eHO npexrcaraeMOe ycT- 
POhctbo, npoAOvTbHbiH pa3pe3;'Ha $hi\ 2 — TO 
>i<e, nonepenHUH pa3pe3. 

25 

noA KOHBefiepHoA AeHToA 1 b Mecie ee 3arpy3- 
kh ropHOH MaccoA pacnoJiOKeno ycTpoAcTBo, co- 
CToamee H3 jihctob 3JiacTHMHoro MaTepHajia. 

JIhct 2 ji3 aiiTH(})pHKUHOHHoro MaTepna^a npn- 
KpenJieH no BceA unipime co cTopoHbi Ha6eraio- 30 
meA b6tbh KOHBefiepHOH JieHTbi k aMopni3Hpyio- 
mefi onope 3 nepneHAHKyjiapHO npoAOiibHoA ock 
achtu I, a npOTHBonojioJKHaa cropoHa ero cbo- 
6oaho onepia Ha >KeAo6 4 KOHBeAepa. 

AMOpTHSHpyiomaa onopa 3 Bbino-nHena b BHAe 35 
Bajia, KOHiibi KOToporo cHa6>Kenbi pbinaraMH 5, 
onHpaiomriMHCH i«a AeMncpupyioiuHe ycTpoAcTBa 
6, nanpHMep b bhac naKeTa TapejibqaTbix npy- 

>KHH. 

HenocpeACTBCHiio hoa jiiictom 2 yKperunen Ge3 49 

3a30pa J1J1CT 7 yCTfJOHCTBa, KOTOpblfi co cropo- 

hw Ha6craiomeA bctbh KOHBeAepnoA .nenTbi no 
BceA mnpHHe npHKpenvieH k awopTH3HpyiojuueA 
onope 3. Co CTopoHbi cGcraiomeA bctbh KOHBeA- 
epHoA JieHTbi jihct 7 npHKpen^eH no BceA niHpn- 45 
He k aMOpTH3HpyramiiM onopaM 8, pacno.ioweH- 
hum napajuiejibiio npoAOAbHoA och KOHBefiepnoA 

AeHTbl no KpHBOA, aKBHAHCTailTHOH JipO(J>HJIK) >Ke- 

jio6a u KOHBeAepa. 

riOA AHCTOM 7 pacnO.nOJKGH AHCT 9, KOTOpblA 50 

AByMH npoT}iBono,no>KHbiMH cToponaMii, nepneH- 

AHKyJIHpHblMH npOAOAbHOft 0CI! KOHBefiepHOA jieH- 

Tbi 1, iuapHHpHO npHKpenjien k Ae\in(J)HpyiomHM 
ycTpoAcTBaM 10, BbinoJiHeHHbiw b BiiAe ABynAe- 
mix pwuaroB n f nanpHMep, naKeTa TapcjibwaTbix 55 
npy)KHH 11. Taxaa noABecna jihctob AejiaeT ycT- 
poflcTBo jkm noAAepwaHHH .neHTbi KOHBeAepa 
OAHHaKOBO noAaT/iHBbiM bo Bcex HanpaBJieminx. 

IlOCKOJIbKy aMOpTH3HpyiOlUHH 3JieMCHT — Ta- 

pe^bMaTwe npyjKHHW — o6.iaAaeT bucokoh pac* 60 
ceHBawiuefi cnoco6nocTbio, ynpyran xapaKTepH- 

CTHKa aMOpTH3aTOpOB HCCHMMeTpHMlia II B03Bpar 

^eHTW b hcxoahoc noJioweuHe nponcxoAiiT co 
3naMHTCJi buo MeHbuieA cKopocTbio, mcm npn ra- 
luewiH yAapa, nosTOwy npn BCTpeue c hobwm G5 



rpy30M ciuna yAapa onpeACJineTcn b ochobiiom 
n OA3 tji h BocTbjo ycTpoAcTBa. 

rioAaiVIJIBOCTb yCTpOHCTBa MOJKeT 6bITb oTpe- 

ry-nnpoBaHa b npoaecce paGoTbi cTeneHbro npeA- 

BapHTeAbHOH 33TH>KKH H KO.THMeCTBOM Tape.lbMa- 

Tbix npy>KHH. 

JIhctu ycTpoAcTBa BbinofiHenbi H3 uucoko- 
npo'jjioro 3-iacTHMHoro waTepHa^ia 11 npi.MeraiOT 
;ipyr k Apyry 6e3 3a3opoB. 

ycTpoAcTBo pa6oTaeT weAywmiiM o6pa30M. 

ripn iiaACHiiH rpy3a na »ieHTy 1 KOHBeAepa 
cn-ia yAapa nepeAaeTCH na noAAep«<iiBaK)mee 
ycTpoficTBo, KOTopoe nporH6aeTcn 3a CMeT no- 
AaT^iiaocTH AeMncJwpyioimix ycTpoAcTB 6,8 h 
1 1, a Tanwe 3a cweT co6cTBeHHoA ynpyrocTH npo- 
AO.Tbuoro 7 h nonepeKHoro 9 jihctob. FipH 3tom 
cn.ia yaapa 11a KOHTaKre rpy3a c jieiiTOfi pe3KO 
yMenbuiaeTCH. 

C ue.ibio oSecneqeHHH paBHOMepHoro Bocnpna- 
thh yAapHux Harpy30K, B03HiiKaiomHx npH no- 
rpy3i<e ropucA Maccw na KOHBeAep, h o6ecneMe- 
miH nocTOHHCTBa reoMeipuHecKoA (j)opMbi a<e- 
jiofiHaToA wacTH AeHTbi 1 b nepHOA yAapa ^hctw 
7 h 9 npiiKpenjienw KajKAbiA no AByM npoTHBO- 

nOJ10>KHbIM B33HMH0 nepneHAHK)M HpHblM CTOpO- 
H3M. 

ripil H3HOCe AHCTa 2 H3 aHTII(J)pHKUHOHHOrO 

MaTepnajia ero mo;kho 3aMeHHTb, He MeiiHH ch- 
^oBbie ajieMCHTbi ycTpoAcTBa. 

FIpeAJiaraeMoe ycTpoAcTBo yweHbujaeT cHAy 
yAapa ropnoA Maccu o AeHTy, noBbiiuaeT HaAe>K- 
HOCTb pa6oTbi KOHBefiepa, hto cco6eHno b3>kho 
npn norpy3Ke KpynnoKycKOBoA a6pa3HBHoA rop- 
hoh Maccu. 

3a cqeT npocTOTbi :i KOMnaKTHOCTH ycTpoAcT- 
Ba a.™ npeAOxpaHeHMH achtu KOHBeAepa ynpo- 
maeTCH KOHCTpyKUHH 3arpy30MHoA nacTH KOH- 
BeAepa. YcTpoAcTBo o6ecne4HBaeT paBHOMep- 

HOCTb 3MOpTli3HpyK)UJtHX CBOHCTB DO BCeA 33rpy- 

30MMOH MacTH KOHBeAepa, nocTOHHCTBO reoMeT- 
pimecKoA cJ)opMW >kcac6m3toh qacTH AeHTbi koh- 
BeAcpa h 06/iaAaeT bucokoA AeMn^HpyioiueA 
cnoco6nocTbio npeAoxpaHennfl npn raujeHHH ko- 
-TeSaniiA, B03HHKaiouinx nocie yAapa MaTepHajia 
o .ieiiTy. 



C> o p m y a a h 3 0 6 p e t e h h h 

ycTpoAcTBo a-hh noAnep>KaHHa AeHTbl KOHBefie- 
pa b wecTe ee 3arpy3KH, BKJijosaiomee paMy h 
noAAep>KHBaiouiyio JieHTy H3 aHTH(J)pHKmiOHHoro 
MaTepna-ia, na KOTopoA aokht KOHBeAepHafl 
AeHTa, oTAHwaiomeecH Tew, mto, c ucnbio 
y MeHbLuenHH yAapa ropHOH Maccu 0 KOHBeAep- 
Hyio jieHTy, oho cHadnceHO v1hct3mh H3 SAacnm- 
HOro MaTepna^a c aMopTH3HpyioiunMH onopaMH, 
3aKpen^eHHbiMH Ha paMe y OAHoro AHCTa na- 
paji^ejbHO, a y Apyroro — nepneHAHKyAnpno 
npoAo^bHoA och KOiiBeAepHoA achtm. 

HCTOMIIHKH HHtJ)OpMaUH/f f npHHHTbie BO BI1HM 3- 

Hue npn 9KcnepTH3e: 

I. Abt. cb. K9 341731, M. Kji.* B 65G 39/14, 
1970. 
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B 8A, 1963. 4. naTCHT CliJA J^e 3443678, kji. 198—191, 

1969. 





